Simple pharmacological test battery to assess efficacy and side effect profile of centrally acting muscle relaxant drugs.
Centrally muscle relaxants (CMRs) are used mainly for treating muscle spasticities of neurological origin, and painful muscle spasms due to rheumatologic conditions. Their use is frequently associated with dose-limiting adverse effects. New drugs with improved side-effect characteristics are badly needed. However, there is no general agreement in the pharmacological literature on what methods are adequate to assess CMR effect and side effects in behaving rodents, which may hinder the development of new drugs. Here we report on the establishment of a simple pharmacological test battery, which was used to compare efficacies and side effect profiles of 11 compounds with central muscle relaxant action, in mice (intraperitoneal application). For measuring muscle relaxant activity, (1) a new tremor model (GYKI 20039-induced tremor) and (2) the morphine-induced Straub-tail assay were used. The former, newly developed method has advantages over harmaline- or LON-954-induced tremor. For detecting side effect liability (ataxia, sedation, impairment of voluntary motor functions), (1) the rota-rod test, (2) measurement of spontaneous motility, (3) the weight-lifting test and (4) the thiopental sleep test were used. Among the 11 muscle relaxant compounds tested (tolperisone, eperisone, silperisone, diazepam, baclofen, tizanidine, afloqualon, mephenesin, zoxazolamine, memantine and carisoprodol), the calculated safety ratios (i.e. ID50 for side effect/ID50 for muscle relaxant effect) varied in a wide range. Silperisone seems to have the most advantageous profile (safety ratios range between 1.7 and 3.3 in the different pairs of assays) compared to the other tested drugs with lower (one or more ratios below 1.5, and often far below 1) and more varying ratios. Therapeutic indices calculated from the results of these in vivo experiments for the clinically used muscle relaxants are in agreement with their adverse effect profiles in humans. Thus the present test battery seems to be suitable for predicting the possible clinical utility of newly synthesized compounds.